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@ DC motor with a durable pigtail arrangement 

t There is disclosed a dc motor including a first set of pigtails 
) passing out of the motor case through a grommet (38) 
which is fitted in an opening formed in the motor case. This 
motor has a pigtail holder (52) which fixes the first set of pigtails 
to the grommet. The pigtail holder includes first and second 
portions. The first portion (56) is stationary engaged with the 
grommet, while the second portion (58) is fixedly connected to 
those portions of the first set of pigtails inside the motor case.* 
With this fixed pigtail arrangement, movement of the first set of 
pigtails is restrained, and therefore, effects of vibration on the 
first set of pigtails are reduced when the motor is subjected to 
vibration. 



FIG. 7 
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Description 



DC MOTOR WITH A DURABLE PIGTAIL ARRANGEMENT 



BACKGROUND OF THE INVENTION 5 

This invention relates to a multipolar dc motor 
having an improved pigtail arrangement, and more 
specifically, to brush pigtails specially arranged in a 
dc motor so as to improve durability against 10 
vibration, moisture, and the like. 

Japanese Utility Model Application preliminary 
publication No. sho 58-150355 discloses a conven- 
tional multipolar dc motor which includes a pair of 
positive brushes and a pair of negative brushes. 15 
These four brushes are circumferentially disposed 
around a commutator at various angular intervals, 
and are in sliding electrical contact with the 
commutator. All the brushes are movably received in 
their respective brush holders which are mounted on 20 
an annular brush stay. The positive brushes are 
approximately 120 degrees apart, and then the 
negative brushes are about 120 degrees apart. Each 
of the positive brushes is diametrically opposed to a 
negative brush. A positive brush and the adjacent 25 
negative brush are approximately 60 degrees apart, 
and the other positive brush and the adjacent 
negative brush are about 60 degrees apart. Springs 
which urge the positive brush against the commuta- 
tor are disposed respectively in the smaller spaces 30 
between the positive and negative brushes, while 
springs which urge the negative brushes are 
disposed in the larger space between the negative 
brushes. Pigtails, which are lead wires for connect- 
ing the positive brushes to a power source, extend 35 
respectively from the positive brushes, being routed 
into the larger space between the positive brushes, 
and pass out of the motor case through an insulating 
member called "grommet" which engages with the 
motor case. 40 

In the conventional dc motor mentioned above, 
however, the pigtails are not fixed to any part of the 
motor but are only loosely restrained by the 
grommet. Therefore, if the motor is installed in an 
automotive vehicle, for example, and thus is sub- 45 
jected to vibration, particular portions of the pigtails, 
such as those portions adjacent to the grommet, 
undergo repeated stresses. This often results in the 
disconnection of the pigtails in an unexpectantly 
short period. 50 

Furthermore, although the aforementioned Ja- 
panese publication discloses a proper wiring ar- 
rangement, utilizing the larger space, for the pigtails 
of the positive brushes, it discloses no wiring 
arrangement for the pigtails connected to the 55 
negative brushes. Should these negative pigtails be 
extended into the smaller spaces, they can easily 
contact the springs for the positive brushes, causing 
a shortcircuit. On the other hand, if the negative 
pigtails pass out of the motor case through the 60 
larger space between the negative brushes, these 
pigtails must be lengthened and routed around the 
springs for the negative brushes to avoid inter- 



ference with the springs. Such lengthened pigtails, 
however, tend not only to interfere with the move- 
ment of the negative brushes, but also tend to rub 
against the springs due to the vibration. These 
tendencies will decrease the reliability and durability 
of the motor. 

Moreover, since each of the pigtails is formed of 
many filament wires twisted or braided together, a 
problem can arise due to capillary action, when a 
liquid such as rain water and oil is wicked into the 
motor case through the pigtails which pass out of 
the motor case therethrough. When the brushes are 
wet due to such rain water or oil, the abrasion of the 
brushes wilf be accelerated. 

Lastly, in conventional motors, the positioning of 
the brush stay relative to the rear bracket of the 
motor case is not taken into account. The brush stay 
must be accurately positioned on the rear bracket to 
mount the stay on the bracket by means of machine 
screws. However, It is difficult In the conventional 
motors to align the axes of the threaded holes of the 
stay respectively with those of the through-holes of 
the bracket. That difficulty has lowered workability 
during the assembly of the motors. 



SUMMARY OF THE INVENTION 

Accordingly it is an object of the present invention 
to provide a dc motor in which pigtails passing 
through the motor case are stably held in the motor 
case so as to reduce the effects of vibration. 

Another object of the present invention is to 
provide a dc motor in which the wicking of liquid into 
the motor case, due to capillary action, is definitely 
prevented; 

A further object of the present invention is to 
provide a dc motor, in the assembling of which, the 
positioning of the brush stay onto the rear bracket is 
easy; 

A still further object of the present invention is to 
provide a dc motor in which pigtails for the negative 
brushes are appropriately arranged in order to 
increase reliability and service life. 

In view of these and other objects, the present 
invention provides a dc motor including a first set of 
pigtails passing out of the motor case through the 
grommet. This motor has a securing means which 
fixes the first set of pigtails to the grommet. The 
securing means includes first and second means. 
The first means is stationarily engaged with the 
grommet, while the second means is fixedly con- 
nected to those portions of the first set of pigtails 
inside the motor case. With this fixed pigtail 
arrangement, movement of the first set of pigtails is 
restricted, and therefore, effects of vibration on the 
first set of pigtails are reduced when the motor is 
subjected to vibration. 

It is preferred that the first set pigtails have 
respective sealing sections for preventing wicking of 
liquid by capillary action into the motor case through 



2 



BNSOOCID: <EP 0359603A 1 _l_> 



3 



EP 0 359 603 A1 



4 



the first set of pigtails. These sealing sections are 
formed at those portion of the first set of pigtails 
outside the motor case. The sealing sections reduce 
abrasion of the brushes. Each of the sealing 
sections may be formed by bonding its constituent 
filament wires together by using a material such as a 
welding metal, a brazing metal, or a synthetic 
adhesive resin. 

It is also preferred that the grommet is engaged 
with the rear bracket, and the brush stay has an 
engaging portion engaging with the grommet. In this 
case, the location of the engaging portion on the 
brush stay should be such that, when the engaging 
portion is engaged with the grommet, the brush stay 
is properly positioned on the rear bracket to be 
fastened to the rear bracket, in other words, by 
engaging the engaging portion of the brush stay with 
the grommet, the brush stay can be properly 
positioned on the rear bracket. This arrangement 
facilitates the fastening of the brush stay to the rear 
bracket, and thus enhances workability during 
assembly. 

When the motor includes a second set of pigtails 
which does not lead outside the motor case, it is also 
preferred that the angular interval is more than 90° 
between two brushes of the same polarity to which 
two pigtails of the second set are connected. In this 
case, the two brushes may be adjacent to each other 
without any brush interposed therebetween, and the 
brush stay may have a grounded terminal member 
projecting generally parallel to the axis of the 
commutator from that portion of the inner peripheral 
edge of the annular brush stay between the two 
brushes. The two pigtails of the second set are 
routed into the space between the two brushes and 
are electrically connected at their end portions to the 
terminal member. With this pigtail arrangement, the 
spaces among the brushes are efficiently utilized, 
and also interference of the pigtails with other parts 
on the brush stay is avoided. 



BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings. 

Fig. t is an exploded fragmentary perspective 
view of a dc motor according to the present 
invention; 

Fig. 2 is a plan view of a brush stay of the 
motor in Fig. 1, showing brushes, springs, 
pigtails and the like mounted on the stay; 

Fig. 3 is a perspective view of the brush stay 
in Fig. 2, showing a grommet disengaged from 
the brush stay; 

Fig. 4 is a fragmentary perspective view, one 
of the springs omitted, of the brush stay in 
Fig. 2, showing negative brushes electrically 
connected to the brush stay by means of the 
pigtails; 

Fig. 5 is a perspective view of the brush stay 
with some parts omitted; 

Fig. 6 is a side-elevational view of a brush 
holder; 

Fig. 7 is an exploded fragmentary perspective 
view of the brush, the pigtail, the grommet, a 
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pigtail holder; and 

Fig. 8 is a fragmentary axial-sectional view of 
the motor in Fig.1 . showing the manner in which 
the grommet helps the positioning of the brush 
5 stay onto a rear bracket, and the manner in 

which the brush stay is fastened to the rear 
bracket. 



10 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Fig. 1. reference numeral 10 denotes 
a six-pole dc motor according to the present 
15 invention. Magnets (not shown) are disposed on the 
inner peripheral surface of a cylindrical yoke 12 
which is a part of a motor case of the motor 10. An 
armature 14 is disposed within the yoke 12, and the 
shaft 13 of the armature 14 is rotatably supported by 

20 opposite end brackets (only a rear bracket 18 is 
shown) of the motor case. An annular brush stay 16 
is mounted on the inner face of the rear bracket 18 
by means of screws 20 so as to be disposed around 
the end portion of the armature shaft 13. The brush 

25 stay 16 is formed of an annular metal plate to which 
an annular insulating plate is attached. On the 
insulating plate side (the lower side as viewed in 
Fig. 1) of the stay 16, are mounted four brush holders 
22, 22, 23 and 23. Each of the brush holders 22, 22, 

30 23 and 23 is made of a metal plate formed into a 
gutter-like configuration having a rectangular cross 
section, and has one or two cutouts formed in its 
side walls, as will be described later on. These brush 
holders 22, 22, 23 and 23, as shown in Fig. 2, are 

35 circumferentially arranged at angular intervals on the 
annular brush stay 16 to surround a commutator 29 
which fixedly fits around the end portion of the 
armature shaft 13. The brush stay 16 and the inner 
face of each brush holder define a space, extending 

40 along a radial direction of the commutator 29, for 
receiving a carbon brush 24 or 26. More specifically, 
two of the brush holders 22 and 22 receive a pair of 
positive brushes 24 and 24, respectively, for the 
radial movement of the positive brushes 24 and 24, 

45 while the other two brush holders 23 and 23 receive 
a pair of negative brushes 26 and 26, respectively, 
for their radial movement. The positive brushes 24 
and 24 are diametrically opposed to the negative 
brushes 26 and 26, respectively. The angular interval 

50 between the brush holders 22 and 22 for the positive 
brushes 24 and 24, that is, the angular interval 
between the positive brushes 24 and 24, is equal to 
that between the negative brushes 26 and 26, and is 
more than 90° , and preferably around 120°; the 

55 angular interval between each positive brush 24 and 
the adjacent negative brush 26 is less than 90°, and 
preferably 60°. These brushes 24, 24, 26 and 26 are 
in sliding electrical contact with the commutator 29. 
As will be described more specifically later on, the 

60 positive brushes 24 and 24 are connected to a power 
source (not shown), and the negative brushes 26 
and 26 are grounded via the motor case. 

Referring further to Fig. 2, four spiral springs 28 
are mounted on the brush stay to urge the brushes 

65 24, 24, 26 and 26 against the peripheral face of the 
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commutator 29. Two of the springs 28 and 28, for 
urging the positive brushes 24 and 24, are disposed 
respectively in the smaller spaces between the 
positive and negative brushes 24 and 26 while the 
other two springs 28 and 28, for urging the negative 
brushes 26 and 26, are disposed in the larger space 
between the negative brushes 26 and 26. All these 
spiral springs 28 are fixed at their central ends to the 
brush stay 16. and are in contact at their outer ends 
respectively with the outer ends of the brushes, 
which are opposite to the ends of the brushes 
conlacting the commutator 29. 

As shown in Figs. 4 and 5, the brush holders 22, 
22, 23 and 23 have radially extending first cutouts 30, 
respectively. The first cutouts 30 and 30 of the brush 
holders 22 and 22, as shown in Fig, 5, are formed in 
respective side walls of the brush holders 22 and 22, 
circumterentially opposing each other. The first 
cutouts 30 and 30 of the brush holders 23 and 23, as 
shown in Fig, 4, are formed in respective side walls 
of the brush holders 23 and 23, circumferentially 
opposing each other. These first cutouts 30 expose 
parts of the internal brushes 24, 24, 26 and 26 to the 
outside. To these exposed parts of the brushes 24, 
24. 26 and 26, pigtails 32, 32, 34 and 34 are 
connected, respectively. More specifically, the ends 
of the pigtails 32, 32, 34 and 34 are embedded in and 
fixed to the exposed parts of the brushes 24, 24, 26 
and 26. These pigtails 32, 32, 34 and 34 are lead 
wires, each being formed of many electrically 
conductive filament wires twisted or braided 
together, and are adapted to connect the brushes 
24, 24. 26 and 26 to the stationary positive terminal 
(not shown) of a power source or a grounded part 
such as the motor case. The pigtails 32 and 32 which 
are connected to the positive brushes 24 and 24 are 
routed into the larger space between the positive 
brushes 24 and 24. Then, the pigtails 32 and 32, as 
shown in Fig. 7, pass out of the motor case through 
an insulating member in the form of a grommet 38 
which is designed to fit (n an opening 42 (see Fig. 1) 
formed in the motor case. The other two pigtails 34 
and 34 which extend from the negative brushes 26 
and 26, as shown in Fig. 4, are routed into the larger 
space between the negative brushes 26 and 26, and 
are connected at their end portion, by means of 
welding, to a T-shaped plate-like terminal fillet 35 
which projects from that portion of the inner 
periphery of the brush stay 16 between the negative 
brushes 26 and 26. The terminal fillet 35 is a part of 
the brush stay's metal plate folded at a right angle to 
the brush stay 16. That is to say, the pigtails 34 and 
34 are grounded-through the brush stay 16 and the 
motor case. The terminal fillet 35 includes a proximal 
portion and a wing portion. The proximal portion of 
the terminal fillet 35 extends axially from the brush 
stay 16, while the wing portion of the terminal fillet 35 
extends circumferentially from the proximal portion 
toward both the negative brushes 26 and 26. Each of 
the proximal and wing portions has inner and outer 
surfaces, the inner surface facing the commutator, 
the outer surface being opposite to the inner 
surface. More specifically, the pigtails 34 and 34 
extend generally circumferentially from the respec- 
tive negative brushes 26 and 26, and are laid or rest 



on the outer surface of the wing portion of the 
terminal fillet 35. Then, the end portions of the 
pigtails 34 and 34 are bent to the brush stay 16 and 
welded to the outer surface of the proximal portion 
5 of the terminal fillet 35. That is, these end portions of 
the pigtails 34 and 34 are disposed generally 
perpendicularly to the brush stay 16 or generally 
parallel to the axis of the commutator 29. With this 
pigtail arrangement, it is not necessary to route the 
10 pigtails 34 and 34 in a radial direction to lead them to 
the outside of the motor case, and thus it is also not 
necessary to lengthen the pigtails 34 and 34 to avoid 
their interference with the springs 28 and 28 in the 
smaller space between the negative brushes 26 and 
15 26. Accordingly, the lengths of the pigtails 34 and 34 
can be minimized to restrain the vibration of pigtails 
34 and 34 caused, for example, by the movement of 
an automotive vehicle in which the motor is installed. 
As further shown in Figs. 4 and 6, each of the first 
20 cutouts 30 and 30 of the brush holder 23 and 23 has 
a radially inner section 30a of a smaller width and a 
radially outer section 30b of a larger width. The 
cutouts 30 and 30 are so formed that the pigtails 34 
and 34 pass out of the brush holders 23 and 23 
25 through the inner sections 30a and 30a of the 
cutouts 30 and 30, and the outer ends of the springs 
28 and 28 for the negative brushes 26 and 26 extend 
into the brush holders 23 and 23 through the outer 
sections 30b and 30b of the cutouts 30 and 30. 
30 Needless to say, the pigtails 32, 32, 34 and 34 and 
the outer ends of the springs 28 and 28 are radially 
movable within the cutouts 30 so as to follow the 
movement of the brushes 24, 24, 26 and 26. 
Returning to Fig. 5, the brush holders 22 and 22 
35 further have radially extending second cutouts 31, 
respectively. These second cutouts 31 and 31 are 
formed in respective side walls of the brush holders 
22 and 22, opposite to the side walls in which the first 
cutouts 30 and 30 are formed. These second cutouts 
40 31 and 31 expose parts of the positive brushes 24 
and 24 to the outside. As shown in Fig. 3, the outer 
ends of the springs 28 and 28 for the positive 
brushes 24 and 24 extend into the brush holders 22 
and 22 through the second cutouts 31 and 31 to 
45 contact the outer ends of the brushes 24 and 24. 
These outer ends of the springs 28 and 28 are 
radially movable within the cutouts 31 and 31 so as to 
follow the movement of the brushes 24 and 24. 
Referring to Figs. 2, 3 and 7, the grommet 38 has 
50 inner and outer faces and a peripheral face, wherein 
the inner face is opposed to the brushes 22 and 22 
and the like, and wherein the outer face is exposed 
to the external atmosphere. This grommet 38 is 
integrally formed with a tubular member 36 which is 
55 joined at its inner end to the outer face of the 
grommet 38. The grommet 38, as well as the tubular 
member 36, is made of a flexible insulating material 
such as rubber, synthetic resin and the like, and 
encloses the pigtails 32 and 32, i.e., those portions 
60 of the pigtails 32 and 32 outside the motor case, so 
as to serve as an insulating and waterproof sheath. 
The reference numeral 40 designates a through-hole 
formed in the grommet 38 and communicating with 
the internal space of tubular member 36. The 
65 grommet 38 has a first groove 44 peripherally 
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extending completely along the peripheral face 
thereof. While, the rear bracket 18 of the motor case, 
as shown in Fig 1, has an opening in the form of a 
cutout 42 for allowing the pigtails 32 and 32 to pass 
therethrough. That portion of the rear bracket 18 
defining the cutout 42 fits in the first groove 44 of the 
grommet 38 so that the grommet 38 is engaged with 
the rear bracket 18, and prevents rain water and dust 
from coming into the motor case through the cutout 
42. 

As best shown in Figs. 3 and 7, the grommet 38 
further has a rectangular projection 46 extending 
from that section of the inner face of the grommet 38 
beside the through-hole 40. This projection 46 has a 
second groove 50 and a pocket 54. The second 
groove 50 extends peripherally along the lower and 
the opposite side faces, as viewed in Fig. 7, of the 
projection 46, while the pocket 54 is formed in the 
upper face of the projection 46 and extends 
generally parallel to the axis of the commutator 29. 
The second groove 50 fittingly receives a U-shaped 
engaging fillet 48 (see Fig. 3) which extends 
perpendicularly from the outer periphery of the 
brush stay 16. This engaging fillet 48 is formed of a 
part of the brush stay bent at a right angle toward the 
yoke 12. By this engagement between the second 
groove 50 and the fillet 48, the radial movement of 
the grommet 38 relative to the brush stay 16, as well 
as its circumferential movement, is restricted. The 
pocket 54 fittingly receives a securing means in the 
form of a pigtail-holder 52 which is a generally 
U-shaped metal plate piece with a tail 56 and a pair of 
nails 58 and 58. More specifically, the tail 56 is a 
portion for fitting into the pocket 54, and the nails 58 
and 58 are portions for holding those portions of the 
pigtails 32 and 32 inside the motor case. The holder 
52 is made of steel, for example, which can be easily 
subjected to plastic deformation. As shown in Fig. 7, 
the nails 58 and 58 of the holder 52 are bent to firmly 
grasp the pigtails 32 and 32, respectively. Accord- 
ingly, the pigtails 32 and 32 are fixed to the grommet 
38 by mean of the holder 52 so that radial movement, 
as well as axial movement, of those portions of the 
the pigtails 32 and 32 inside the motor case is 
restrained. In order to prevent wear on those 
portions of the pigtails 32 and 32 grasped by the 
holder 52, and in order to electrically insulate the 
pigtails 32 and 32 from the holder 52, the pigtails 32 
and 32 may be covered with a sheath made of a 
insulating material such as a glass fiber, rubber, 
synthetic resin, and the like. 

As described above, those portions of the pigtails 
32 and 32 adjacent to the through-hole 40 of the 
grommet 38 are fixed to the grommet 38. Therefore, 
the lengths of the pigtails 32 and 32 between the 
holder 52 and the respective positive brushes 24 and 
24 are maintained constant. Even if an external force 
that may loosen the pigtails 32 and 32 is applied to 
the pigtails 32 and 32, this loosening force is 
obstructed by the holder, and thus does not result in 
the loosening of the pigtails 32 and 32 inside the 
motor case. Therefore, it is possible to lengthen 
those portions of the pigtails 32 and 32 between the 
holder 52 and the brushes 24 to the maximal lengths 
to enhance workability during wiring work. More- 



over, under operating conditions subject to severe 
vibration, the pigtails 32 and 32 do not move around 
to any significant degree and thus cause no contact 
with other metal portions and no short-circuits. 
5 Referring to Figs. 1 and 8. the brush stay 16 is 
fastened to the inner face of the rear bracket 18 by 
means of screws 20 and 20. That portion of the rear 
bracket 18 defining the cutout 42 fits in the first 
groove 44 of the grommet 38, while the engaging 
10 fillet 48 of the brush stay fits in the second groove 50 
of the grommet 38. The rear bracket 18 and the 
brush stay 16 are, thus, unitarily assembled. The 
grommet 38 is fixedly clamped between the rear 
bracket 18 and the yoke 12 so that the pigtails 32 are 
15 appropriately positioned relative to the motor case. 
In order to assemble the motor 10 mentioned above, 
the grommet 38 with the pigtail 32 passing there- 
through, is mounted on the brush stay 16 by 
inserting the engaging fillet 48 into the second 
20 groove 50 of the grommet 38. Then, the brush stay 
16 with the grommet 38 and the brushes 24, 24, 26 
and 26 is disposed around the commutator 29. After 
that, the rear bracket 18 is placed onto the 
corresponding end of the yoke 12 to cover the brush 
25 stay 16, and at the same time, that portion of the rear 
bracket 18 defining the cutout 42 is fitted in the first 
groove 44 of the grommet 38 so that the rear bracket 
18 is properly positioned over the brush stay 16. 
Lastly, the rear bracket 18 is fastened to the brush 
30 stay 16 by means of the screws 20 and 20. When the 
cutout-defining portion of the rear bracket 18 is 
fitted in the first groove 44 of the grommet 38, the 
axes of through-holes 19 and 19 in the rear bracket 
18 are accurately aligned respectively with those of 
35 threaded holes 61 and 61 in the brush stay 16. 
Therefore, it is easy in this motor assembly to insert 
the screws 20 and 20 from the outside of the rear 
bracket 18 into the holes 61 and 61 which cannot be 
easily seen from the outside. Also, during the 
40 assembly of this motor, since the brush stay 16 is 
mechanically coupled with the rear bracket 18 by 
means of grommet 38, external force, which can 
damage the pigtails 32 and 32, is not unnecessarily 
applied to the pigtails 32 and 32. 
45 Returning to Figs. 2 and 5, sealing sections 62 and 
62 are formed on those portions of the pigtails 32 
and 32 covered by the tubular member 36. Each of 
the sealing sections 62 and 62 is formed by bonding 
the filament wires of the pigtail 32 together by means 
50 of, for example, spot welding. That is, at these 
sealing sections 62 and 62, welding or brazing 
metals close the gaps among the filament wires and 
prevent the wicking of water or oil due to capillary 
action into the motor case. In this embodiment, the 
55 sealing sections 62 and 62 of the pigtails 32 and 32 
are disposed at the same distance from the 
grommet 38 (see Fig. 2) so as to prevent liquid from 
wicking through one of pigtails 32, from transferring 
to the other pigtail 32. and finally from coming into 
60 the motor case. Also, since the sealing sections 62 
and 62 are located at similar positions on their 
respective pigtails 32 and 32, the pigtails 32 of the 
same standard can be used. This fact is advant- 
ageous in maintaining the parts of the motor. In 
65 order to form the sealing sections 62 and 62, not only 
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a welding or brazing metal, but also a synthetic 
adhesive resin, may be utilized. More specifically, a 
part of each pigtail 32 may be impregnated with the 
adhesive resin to form a sealing section. By 
preventing the wicking of liquid through the pigtails 
32 and 32, the corrosion of brushes 24 and 26 and 
other parts within the motor case can be greatly 
reduced, and therefore the durability and service life 
of the motor will be extended. 

In addition, a terminal strip 64, as shown in Fig. 3, 
is welded and connected to the outer ends of the 
pigtails 32 and 32, located outside the grommet 38. 
This terminal strip 64 facilitates the assembly works 
for connecting the pigtails 32 and 32 to an electric 
source. 

It should be understood that although a preferred 
embodiment has been shown and described, vari- 
ous modifications thereof will be apparent to those 
skilled in the art. For example, it should be readily 
apparent that the positions of the positive and 
negative brushes may be exchanged. It should be 
also readily apparent that the present invention may 
be applied to the multipolar motors having less than 
or more than six magnetic poles. 



Claims 
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1. A dc motor including: a motor case having 
an opening for wiring; a commutator disposed 30 
in the motor case; a first set of brushes in 
sliding electrical contact with the commutator; 
a first set of pigtails, extending respectively 
from the first set of brushes, for electrically 
connecting the first set of brushes to stationary 35 
terminals, the first set of pigtails passing out of 
the motor case through the opening in the 
motor case; and an insulating member fixedly 
fitting in the opening of the motor case so as to 
fill a gap between the motor case and the first 40 
set of pigtails as well as to insulate the first set 
of pigtails from the motor case, wherein the 
improvement comprises: 

securing means fixing the first set of pigtails to 
the insulating member, the securing means 45 
comprising: first means stationarily engaged 
with the insulating member; and second means 
fixedly connected to those portions of the first 
set of pigtails inside the motor case. 

2. A dc motor according to claim 1 , wherein 50 
the second means comprises a plurality of nail 
portions firmly holding said portions of the first 

set of pigtails, respectively. 

3. A dc motor according to claim 2, wherein 

the insulating member has inner and outer 55 
faces, the inner face facing the inside of the 
motor case, the outer face being exposed to 
the external atmosphere, wherein the insulating 
member further has a projection formed on its 
inner face, the projection being formed with a 60 
pocket extending generally parallel to the axis 
of the commutator, and wherein the first means 
comprises a tail portion unitarily formed with the 
nail portions, the tail portion fitting in the pocket 
of the projection and engaging with the projec- 65 



tion. 

4. A dc motor according to claim 1 , wherein 
each of the first set of pigtails is formed of a 
plurality of electrically conductive filament 
wires, wherein the first set of pigtails have 
respective sealing sections for preventing wick- 
ing of liquid by capillary action into the motor 
case through the first set of pigtails, the sealing 
sections formed at those portions of the first 
set of pigtails outside the motor case. 

5. A dc motor according to claim 4, wherein 
each of the sealing sections is formed by 
bonding its constituent filament wires together 
by using a material selected from the group 
consisting of a welding metal, a brazing metal, 
and a synthetic adhesive resin. 

6. A dc motor according to claim 5, wherein 
the sealing sections of the first set of pigtails 
are disposed at the same distance from the 
insulating member. 

7. A dc motor according to claim 1, further 
including a brush stay member on which the 
first set of brushes are disposed, wherein the 
motor case includes a rear bracket in which 
said opening is formed, wherein the brush stay 
member is fastened to the rear bracket by 
means of screws passing through both the rear 
bracket and the brush stay member, and 
wherein the brush stay member has an engag- 
ing portion engaging with said insulating mem- 
ber which is fitted in the opening, the location of 
the engaging portion on the brush stay member 
is such that when the engaging portion is 
engaged with the insulating member, the brush 
stay member is properly positioned on the rear 
bracket to be fastened to the rear bracket. 

8. A dc motor according to claim 7, wherein 
the insulating member has inner and outer 
faces, the inner face facing the inside of the 
motor case, the outer face being exposed to 
the external atmosphere, wherein the insulating 
member further has a projection formed on its 
inner face, the projection being formed with a 
recess extending generally parallel to the axis of 
the commutator, and wherein the engaging 
portion of the brush stay fits in the recess of the 
projection. 

9. A dc motor according to claim 1, further 
including: a second set of brushes in sliding 
electrical contact with the commutator; an 
annular brush stay member on which the first 
and second sets of brushes are disposed, the 
brush stay member being disposed around the 
commutator; and a second set of pigtails 
extending respectively from the second set of 
brushes, the first and second set of brushes 
being circumferentially arranged on the brush 
stay member at angular intervals, wherein the 
angular interval between two brushes of the 
second set is more than 90°, said two brushes 
of the second set being of the same polarity and 
being adjacent to each other without any brush 
interposed therebetween, wherein the brush 
stay member has a grounded terminal member 
projecting generally parallel to the axis of the 
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commutator from the inner peripheral edge of 
the annular brush stay member, the terminal 
member being interposed between said two 
brushes, wherein two pigtails of the second set, 
extending respectively from said two brushes of 5 
the second set, are routed into the space 
between said two brushes of the second set 
and are electrically connected at their end 
portions to the terminal member. 

10. A dc motor according to claim 9, wherein 10 
the end portions of said two pigtails of the 
second set are disposed generally parallel to 

the axis of the commutator, and the other 
portions of said two pigtails are disposed 
circumferentially along the inner peripheral 15 
edge of the brush stay member. 

11. A dc motor according to claim 10, wherein 
the terminal member is a generally T-shaped 
metal plate comprising a proximal portion and a 
wing portion, the proximal portion extending 20 
axialiy from the brush stay member, the wing 
portion extending circumferentially from the 
proximal portion toward both said two brushes 

of the second set, each of the proximal and 

wing portions having inner and outer surfaces, 25 

the inner surface facing the commutator, the 



outer surface being opposite to the inner 
surface, and wherein the end portions of said 
two pigtails of the second set are attached to 
the outer surface of the proximal portion of the 
terminal member, and the other portions of said 
two pigtails rest on the outer surface of the wing 
portion. 

12. A dc motor according to claim 11, further 
comprising a plurality of spring members 
mounted on the brush stay member and urging 
all the brushes, respectively, against the com- 
mutator, wherein the number of the first set of 
brushes is two, and the number of the second 
set of brushes is two, wherein the first set of 
brushes are of a polarity opposite to the polarity 
of the second set of brushes, and are more than 
90° apart from each other, wherein two of the 
spring members urging the second set of 
brushes are interposed between the second 
set of brushes, and the other springs urging the 
first set of brushes are disposed respectively in 
two spaces, one of the spaces being defined 
between a brush of the first set and a brush of 
the second set, the other space being defined 
between the other brush of the first set and the 
other brush of the second set. 
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